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NEED Mission Statement

The mission of the NEED Project is to promote an energy conscious and educated society by
creating effective networks of students, educators, business, government and community

leaders to design and deliver objective, multi-sided energy education programs.

In support of NEED, the national Teacher Advisory Board (TAB) is dedicated to developing and
promoting standards-based energy curriculum and training.
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in cooperation with the KidWind Project 

with funding from the American Wind Energy Association.

Materials in Kit

EXPLORING WIND KIT: $425.00
Materials NOT IN KIT



   Exploring Wind Energy Teacher

APPLICABLE NATIONAL SCIENCE EDUCATION CONTENT STANDARDS: 9-12
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SECONDARY WIND TEACHER GUIDE
BACKGROUND

Exploring Wind Energy 

TIME

SCIENCE NOTEBOOKS

DAY 1

What is Wind? Global Wind Patterns Physics 
of Wind
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DAY 2

Wind Speed Exploration

Monitoring Wind Direction, Wind Velocity, Wind Shear and 
Turbulence

Wind Speed Exploration

DAY 3

Wind Can Do Work 4-Blade Windmill Template

Energy
Wind Can Do Work
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DAY 4

History of Harnessing Wind’s Energy

Evolution of the Windmill  American Windmills History 
of Windpower

History of Harnessing Wind’s Energy

DAY 5

Observing a Genecon 

Electricity

Observing a Genecon

WIND TURBINE MANAGEMENT TIP: 

WARNING:
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DAYS 6-10

Blade Investigations

Modern Wind Machines
Aerodynamics

Wind Farms,

Gearing Up for More Power

Calculating 
Wind Power
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DAYS 11+

Siting a Wind Farm Questions

Summary

ADDITIONAL ACTIVITIES

WIND SURVEY

Wind Energy Survey

LANGUAGE ARTS EXTENSIONS
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WIND ENERGY SURVEY
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Science Notebook Rubric

Culminating Project Rubric
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WIND SPEED EXPLORATION
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WIND GAUGE
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WIND CAN DO WORK

Windmill Blade Template
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4-BLADE WINDMILL TEMPLATE
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GENECON ACTIVITIES
TEACHER DEMONSTRATION—GENERATOR VS. MOTOR
Activity used with permission from Adventures with the GENECON Hand Operated Generator by Gary W. Nahrstedt. 

OBJECTIVES: 

MATERIALS:

PROCEDURE:

Caution: excessively rotating the handle may burn out the bulb or strip the gears damaging the unit.

Background Information: Why does the Genecon work?

Assessment Questions:
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OBSERVING A GENECON
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MEASURING ELECTRICITY

VISUAL VOLTMETER

Directions:
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BASIC MEASUREMENT VALUES IN ELECTRONICS
 Symbol  Value    Meter       Unit 
     
     

Smaller

Bigger
K
M
G

FORMULAS FOR MEASURING ELECTRICITY

Series Resistance 

Parallel Resistance 
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Constructing the Base:

Constructing the Nacelle:

nacelle

Materials for Each Tower:
TURBINE ASSEMBLY
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Connecting the Tower:

Adding the Hub and Blades:

Converting from a Basic Turbine to a 
Geared Turbine
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1. EXPLORING BLADE PITCH

18
0

18
0

  0360

 90
270
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2. EXPLORING NUMBER OF BLADES
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3. EXPLORING SURFACE AREA
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4. EXPLORING MASS

1c1c

1c1c

1c1c

1c1c

Blade

Pennies

Tape

Dowel
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5. DESIGNING OPTIMUM BLADES
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6. THE EFFECT OF ADDING A GEARBOX
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CALCULATING WIND POWER
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SITING A WIND FARM: 
Roles and Key Questions
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Useful sites to visit when conducting research:
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NEED Project
PO Box 10101    Manassas, VA 20108

FAX: 1-800-847-1820



American Association of Blacks in Energy
American Electric Power

American Electric Power Foundation
American Petroleum Institute
American Solar Energy Society

American Wind Energy Association
Aramco Services Company

Areva
Armstrong Energy Corporation

Association of Desk & Derrick Clubs
All Wild About Kentucky’s Environment

Robert L. Bayless, Producer, LLC
BP Foundation

BP
BP Alaska
BP Solar

Bureau of Land Management –
U.S. Department of the Interior

C&E Operators
Cape and Islands Self Reliance

Cape Cod Cooperative Extension
Cape Light Compact–Massachusetts

L.J. and Wilma Carr
Center for the Advancement of Process
Technology–College of the Mainland–TX

Chesapeake Public Schools–VA
Chesterfield County Public Schools–VA

Chevron
Chevron Energy Solutions

ComEd
ConEd Solutions
ConocoPhillips

Council on Foreign Relations
CPS Energy

Cypress-Fairbanks Independent
School District–TX
Dart Foundation

Desk and Derrick of Roswell, NM
Dominion

Dominion Foundation
Duke Energy

EDF
East Kentucky Power
El Paso Foundation

EnCana
Energy Information Administration –

U.S. Department of Energy
Energy Training Solutions

Energy and Mineral Law Foundation
Energy Solutions Foundation

Equitable Resources
Escambia County School District–FL

FPL Energy Encounter–FL
First Roswell Company

Florida Department of Environmental
Protection

NEED National Sponsors and Partners
Foundation for Environmental Education

Georgia Environmental Facilities Authority
Guam Energy Office

Gulf Power
Halliburton Foundation

Gerald Harrington, Geologist
Houston Museum of Natural Science

Hydro Foundation for Research and Education
Idaho Department of Education

Illinois Clean Energy Community Foundation
Independent Petroleum Association of

America
Independent Petroleum Association of New

Mexico
Indiana Office of Energy and Defense

Development
Interstate Renewable Energy Council

Iowa Energy Center
Kentucky Clean Fuels Coalition
Kentucky Department of Energy
Development and Independence
Kentucky Oil and Gas Association

Kentucky Propane Education and Research
Council

Kentucky River Properties LLC
Kentucky Utilities Company

Keyspan
KidWind

Lenfest Foundation
Llano Land and Exploration

Long Island Power Authority–NY
Louisville Gas and Electric Company

Maine Energy Education Project
Maine Public Service Company
Marianas Islands Energy Office
Maryland Energy Administration

Massachusetts Division of Energy Resources
Michigan Energy Office

Michigan Oil and Gas Producers Education
Foundation

Minerals Management Service –
U.S. Department of the Interior

Mississippi Development Authority–
Energy Division

Montana Energy Education Council
Narragansett Electric – A National Grid

Company
NASA Educator Resource Center–WV

National Alternative Fuels Training Center–
West Virginia University

National Association of State Energy Officials
National Association of State Universities

and Land Grant Colleges
National Hydropower Association

National Ocean Industries Association
National Renewable Energy Laboratory

Nebraska Public Power District
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New Jersey Department of Environmental
Protection

New York Power Authority
New Mexico Oil Corporation

New Mexico Landman’s Association
North Carolina Department of

Administration–State Energy Office
Offshore Energy Center/Ocean Star/ OEC

Society
Offshore Technology Conference

Ohio Energy Project
Pacific Gas and Electric Company

PECO
Petroleum Equipment Suppliers

Association
Poudre School District–CO

Puerto Rico Energy Affairs Administration
Puget Sound Energy

Roswell Climate Change Committee
Roswell Geological Society

Rhode Island State Energy Office
Sacramento Municipal Utility District

Saudi Aramco
Sentech, Inc.

Shell
Snohomish County Public Utility District–WA

Society of Petroleum Engineers
David Sorenson

Southern Company
Southern LNG
Southwest Gas

Spring Branch Independent School
District–TX

Tennessee Department of Economic and
Community Development–Energy Division

Toyota
TransOptions, Inc.

TXU Energy
United Technologies

University of Nevada–Las Vegas, NV
United Illuminating Company

U.S. Environmental Protection Agency
U.S. Department of Energy

U.S. Department of Energy–Hydrogen,
Fuel Cells and Infrastructure Technologies

U.S. Department of Energy – Wind for
Schools

Virgin Islands Energy Office
Virginia Department of Mines, Minerals

and Energy
Virginia Department of Education

Virginia General Assembly
Wake County Public Schools–NC
Washington and Lee University

Western Kentucky Science Alliance
W. Plack Carr Company

Yates Petroleum


